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DETAILED ACTION 

Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: Method for the Emulsion Polymerization of 
Hydrophobic Monomers Using Dendrimers as Surfactants. 

Claim Objections 

Claims 1-4, 23 and 25 are objected to because of the following informalities: 
In line 2 of each of claims 1 -4, the phrase "wherein that" is employed. This 
phrase is not idiomatic English. 

Claim 23 contains the phrase "is present is present" 

In claim 25, the word "and" was omitted between binder and "a waterborne". 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-3 and 12-25 are rejected under 35 U.S.C. 102(b) as being anticipated 
by U.S. Patent No. 6,534,590 to Aso et al. 
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Aso details an aqueous vinyl copolymer emulsion composition containing a 
dendrimer. 

• As to claims 1-3, 'Example 1' (column 16, lines 20-60) anticipates the 
dispersion in 'claim V of the instant application. The composition 
described is a waterborne copolymer dispersion (line 43), and contains 
monomeric units from styrene and n-butyl methacrylate, both of which 
have a water solubility less than 0.001 g/L (see the attached data sheets 
from Yaw's Handbook of Thermodynamic and Phyiscal Properties of 
Chemical Compounds). Aso uses 10 parts of the dendrimer in the 
emulsion (column 16, line 31). The polymerization is completed in one 
stage (column 16, lines 20-60). Aso gives no indication of the reaction 
pressure; however the pressure is likely to be near atmospheric pressure 
(~1 bar), since the reactions were performed in a flask as opposed to a 
high-pressure reactor. 

• Claim 12: Cn-C 2 8 acrylates are specified (column 3, line 14); 

• Claim 13: C1-C10 acrylates are specified (column 3 lines 2-4); 

• Claim 14: unsaturated carboxylic acids are specified (column 4, lines 10- 
11); 

• Claim 15: glycidyl monomers are specified (column 3, lines 43-45); 

• Claim 1 6: monomer units derived from ethylene or propylene (column 4, 
lines 46-47) are used; 

• Claim 17: styrene is a disclosed monomer (column 4, line 24); 
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• Claim 18: vinyl acetate is a disclosed monomer (column 3, line 15); 

• Claim 19: a monomer derived from butadiene is specified (column 4, line 
37); 

• Claim 20: acrylamide derivatives are shown (column 3, lines 25-30); 

• Claim 21 : monomer units derived from polyhydric alcohols and acrylic 
acids are shown (column 4, lines 25-32); 

• Claim 22: monomers containing silanes are disclosed (column 3, lines 55- 
68); 

• Claim 23: a chain transfer agent is disclosed(column 13, lines 55-63); 

• Claim 24: a surfactant is used (column 12, lines 35-68). 

All of the aforementioned embodiments are disclosed by Aso as components 
which can be polymerized with a dendrimer in an aqueous emulsion. 
4. As to claim 25, the emulsion product is used as a coating composition (columns 
15-19 detail the coating process and observed results). 



Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



Application/Control Number: 1 0/561 ,843 Page 5 

Art Unit: 4131 

6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

7. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 6,534,590 to Aso et al. as applied to claim 1 above, and further in view of 
U.S. Patent No. 5,760,129 to Lau. 

In U.S. Patent No. 6,534,590, Aso teaches aqueous polymerizations with 
several hydrophobic monomers and incorporating a dendrimer into the reaction, 
although polymerizations of gaseous monomers were not disclosed. 

Aso does not anticipate polymerization of gaseous monomers in his 
embodiment of the invention. 

Lau teaches the polymerizations of gaseous monomers, including 
ethylene gas (column 4, line 28), through aqueous solubilization with 
cyclodextrins. 

The dendritic polymers proposed by Aso share characteristics in common 
with the cyclodextrins proposed by Lau. For instance, the chemical structure in 
column 10, lines 28-42 of Aso shows a dendrimer containing a hydrophobic core 
comprised of an alkylated biaryl, and hydrophilic termini comprised of metal 
sulfonate and/or alkylene oxide moieties. The cyclodextrins used by Lau contain 
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a hydrophobic cavity (column 3, lines 8-10) and they contain a hydrophilic shell 
(an inherent property of (3-cyclodextrins, see Figure 3 of Chem. Rev. 98 (1998) 
1 787-1 802). It would have been obvious to one of ordinary skill in the art to 
create a dendrimer containing a hydrophobic core and a hydrophilic exterior that 
mimics the polarities of a cyclodextrin. This would be done with the motivation of 
solubilizing a higher concentration of hydrophobic gases in a polar solvent such 
as water, with the intention of initiating emulsion polymerization. 
8. Claims 5-1 1 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
U.S. Patent No. 6,534,590 to Aso et al. as applied to claim 1 above, and further in view 
of WO 93/1 7060 to Hult et al.. 

Aso teaches dendritic polymers used in emulsion polymerization 
containing a silylated core. However, the key difference between instant claims 
5-1 1 and Aso's patent is the type of dendrimers being used for the emulsion 
polymerization. 

Hult teaches dendritic polyester macromolecules of the type claimed in the 
instant application, noting that they may be used as a component in emulsions 
(see claim 22 of '17060). With respect to the claims of the instant application, 
Hult teaches: 

• Claim 5: Figure 1 (appendix !4 of Hult) shows a hydroxyfunctional 
dendritic polyester. 

• Claim 6: at least two hydroxyl and one carboxyl group are present 
(figure 1 , appendix 14 of Hult). 
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• Claim 7: the polymeric core is built from a reactive monomer 
containing reactive hydroxyls (figure 1 , appendix 1 /4 of Hult). 

• Claim 8: the disclosed embodiment contains two dendritic 
generations (figure 1 , appendix 1 / 2 of Hult). 

• Claim 9: a claimed embodiment of Hult mentions alkoxylates having 
a molecular weight of 8000 (see claim 2h). An alkoxylate of this 
size would have approximately 130 repeating units of ethylene 
glycol. In light of Hult (claim 15), which claims two free hydroxyl, 
the molar ratio of hydroxyl to alkylene oxide is 2 to 130, or ~1 :65 
which is greater than the claimed 1 :40 ratio. 

• Claim 1 0: Figure 1 , appendix 1 / 2 of Hult shows a dendrimer with a 
chain extender having at least one hydroyl and one carboxyl group. 

• Claim 1 1 : Hult discloses chain termination by a chain stopper (see 
claims 20 and 21). 
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At the time of invention, it would have been obvious to one of ordinary skill in the 
art to substitute a dendritic polymer similar to those proposed by Hult, to incorporate it 
into the emulsion polymerization method proposed by Aso. The motivation behind this 
action would have been the creation of monomeric dispersions and polymerization end- 
products with different properties. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

• "Dendritic Initiators for "Living" Radical Polyerizations: A Versatile 

Approach to the Synthesis of Dendritic-Linear Block Copolymers", J. Am. 
Chem. Soc. 1996, t tS, 11111-11118 by Leduc et al. This publication 
gives a synthetic procedure for a similar reaction with styrene, however it 
is an emulsion performed in an anhydrous solvent. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MICHAEL SALVITTI whose telephone number is 
(571)270-7341 . The examiner can normally be reached on Monday to Friday 8AM to 
5PM EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Sample can be reached on (571)272-1376. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/David R. Sample/ 
Supervisory Patent Examiner 
Art Unit 4131 



M.S. 



